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HOLLAND & HART_ -:.II 
February 27, 2013 


VIA E-MAIL AND REGULAR MAIL 
Ms. Sadie Hoskie 
Director, Water Program 
United States Environmental Protection Agency 
REGION 8 
1595 Wynkoop Street 
Denver, CO 80202-1129 
c/ o: Bowling.Linda@epamail.epa.gov 


Chin.Lucita@epamail.epa.gov 


Walter F. Eggers, III, P.C. 
Phone 307-778-4208 
Fax 307-778-8175 
weggers@hollandhart.com 


Re: Encana Oil & Gas (USA) Inc.'s Responses to EPA's Aquifer Exemption 
Questions (Wyoming Oil and Gas Conservation Commission Docket 
No. 3-2013) 


EPA Ref: 8P-W-UIC 


Dear Ms. Hoskie: 


I am writing on behalf of Encana Oil and Gas (USA) Inc. (Encana), in response to your 
letter of February 11,2013 to Ms. Janie F. Nelson, Natural Resources Program 
Supervisor at the Wyoming Oil and Gas Conservation Commission (WOGCC). You 
attached a list of eleven questions concerning Encana's aquifer exemption application 
and hearing in WOGCC Docket No. 3-2013. Your questions were directed to WOGCC 
staff, but Ms. Nelson told us that it would be more efficient for Encana to send our 
responses directly to you. I have attached Encana's responses to your eleven questions. 


We would like to schedule a meeting or conference call with you and your office to 
discuss these responses, Encana's aquifer exemption request and the WOGCC hearing 
on January 8, 2013. If possible, we would like to meet with you prior to the WOGCC's 
March 12,2013 hearing. We would be happy to meet with you at your office. I will try to 
reach you later this week to discuss. 


Thank you. Please contact me if you have any questions about this letter, the attached 
responses, or any other matter. 


SilJl;(;{JjA; ,~ 
Walter F. Eggers, III, P.C. 
of Holland & Hart LLP 


Holland & Hart llP 


Phone [307J 778-4200 Fax [307J 778-8175 www.hollandhart.com 


25 15 Warren Avenue Suite 450 Cheyenne, WY 82001 Mailing Address P.0.80x 1347 Cheyenne, WY 82003-1347 


Aspen Boulder Carson City Colorado Springs Denver Denver Tech Center Bi llings Boise Cheyenne Jackson Hole Las Vegas Reno Salt Lake City Santa Fe Washington.O.c. ,> 
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Enclosures 


cc: Mr. Jerimiah Rieman, Governor's Office (via Hand Delivery) 


603642U 


Ms. Janie F. Nelson, Natural Resources Program Supervisor, WOGCC (via E­
mail) 
Mr. Eric Easton, Senior Assistant Attorney General and WOGCC Staff Attorney 
(via E-mail) 
Mr. Todd Parfitt, Director, Wyoming Department of Environmental Quality 
(WYDEQ) (via Hand Delivery) 
Mr. Pat Tyrrell, P.E., Wyoming State Engineer (via Hand Delivery) 
Mr. James P. O'Connor, P.G. (WYDEQ) (via E-mail) 
Encana 







1. Please provide a yield for the proposed portion of the Madison 
Formation. 


Calculation of the yield for the proposed portion of the Madison Formation in the 
Marlin 29-21 wnw well requires a minimum of the following: known hydraulic 
conductivity, pump tests (or aquifer test), wellbore configuration, and geologic physical 
characteristics. Encana understands the wellbore configuration and limited geologic 
physical attributes (electric logs and cuttings data) but does not have any of the other 
required information to calculate a yield. 


Under static conditions the Marlin 29-21 wnw does not flow. Lack of artesian flowing 
conditions indicate that the Madison Formation does not have significant secondary 
permeability at this location, most likely due to depth (>15,000') and isolation from 
recharge areas. The recharge to all Paleozoic aquifers in this area is approximately 0.25-
0.75 net inches annually. (Figure 6-4, pg. 6-80 in Wind/Bighorn River Basin Water Plan 
Update Groundwater Study Levell (2009-2011 by Taucher, et ai. 2012). 


If the Marlin 29-21 wnw was put on a pump, the flow would be limited by depth 
(>15,000'), wellbore configuration, and the size of a pump that would fit in the existing 
wellbore. In Encana's economic assessment it was estimated that three Madison 
Formation wells at 15,000' + would be required to provide a total of 1,111 gpm to the city 
of Riverton to meet their daily water supply needs (please refer to Exhibit E-9). This 
calculates to a well yield of 370 gpm/well. Based on this information the well yield is 
low. 


2. Please describe how the state will ensure that fluids will remain in the 
proposed portion of the Madison Formation? Let us know if you will use the 
standard method by identifying the oil gradient, use modeling data, or use 
an alternate method. 


Encana will comply with the WOGCC disposal well integrity demonstration rule, 
Chapter 4, Section 5(d). This rule requires the operator of a water disposal well to run a 
mechanical integrity test once every five years. A copy of this rule is included below. 
Encana will also conduct continuous pressure monitoring on the casing valve of the well 
(monitoring the space between the tubing and casing strings). If this pressure changes 
for any reason, a mechanical integrity test will be performed immediately to insure 
compliance. Appropriate actions will be taken on the determination of these results. 


(d) Disposal Well Integrity Demonstrations. For the purpose of this rule, a mechanical integrity test of an injection 
well is a test designed to determine: if there is a significant leak in the casing, tubing, or packer of the well, and if 
there is significant fluid movement into an underground source of drinking water through vertical channels adjacent to 
the well bore. 


(i) Mechanical integrity must be established by the Owner or Operator no less than once every five (5) years. 
A mechanical integrity test shall include one of the following tests to determine whether significant leaks are present 
in the casing, tubing, or packer: 
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(A) The Owner or Operator may test the casing-tubing annulus above the packer at the greater of a 
minimum pressure of 300 psi or a pressure equivalent to the maximum injection pressure, but no higher than 
1,000 psi. For the purpose of pressure testing, packers or bridge plugs must be set within one hundred feet 
(100') of perforations. A retrievable bridge plug may be utilized in casing to test tubingless completions. 
Owners/Operators must provide the Commission staff the opportunity to witness all integrity tests. In the 
event a representative of the Commission is unable to witness the test, the Owner or Operator is required to 
provide documentation of the test to the Commission; or 


(B) As an alternative to the pressure test, the Owner or Operator may use any test or combination 
of tests approved by Environmental Protection Agency (EPA). 
(ii) The initial mechanical integrity test for all disposal wells shall include one of the following tests to 


determine whether there are significant fluid movements in vertical channels adjacent to the well bore: 


date; 
(A) Cementing records which shall only be valid for disposal wells in existence prior to present 


(B) Tracer surveys; 
(C) Cementing records with a cement bond log or other acceptable cement evaluation log; 
(D) Temperature surveys; or, 
(E) In lieu of (A) through (D), any other test or combination of tests approved by EPA. 


(iii) As provided in Chapter 2, Section 6, if normal testing, surveys, or monitoring schedules provide 
inconclusive proof of mechanical reliability, the Commission shall require that other appropriate logs or additional well 
tests be performed. 


(iv) All disposal wells are required to maintain mechanical integrity as defined by these rules. Any well which 
fails a mechanical integrity test, or which has been determined through other means to not have mechanical integrity, 
is required to be shut-in immediately. Once a disposal well is determined to lack mechanical integrity, within ninety 
(90) days of the determination, it must be repaired and retested or plugged and abandoned. For just cause, in order 
to continue disposal operations or to extend the deadlines for repairing or plugging wells, Owners or Operators may 
request variances. These requests must demonstrate that the leaks do not pose a threat to any underground sources 
of drinking water. 


Encana intends to use the tests described in subsections (d)(i)(A) and (d)(ii)(A)-(D). 


3. Please provide depths for the confining zones which lie immediately 
above and immediately below the Madison Formation. We understand that 
confining zones are provided in the submittal but the diagrams seem to 
indicate other formations may lie between the Tensleep, Madison and 
upper confining zone. Also, the diagrams seem to show other formations 
between the Madison and the lower confining zone. (For example, does the 
Amsden Formation lie above the Madison and does it contain an aquifer 
which could have a TDS less than 10,000 mg/l TDS?) Please specify with 
approximate depths and the names of formations to verify isolation in the 
Madison Formation. 


Exhibit L-9, presented at the January 9,2013 WOGCC hearing shows the well logs and 
the arrangement of stratigraphy encountered in the Marlin 29-21 WDW well. Please 
note: the stratigraphic column to the right in this exhibit is a schematic diagram of Wind 
River Basin stratigraphy from the USGS and the well log on the left shows the actual 
stratigraphy in the wellbore for which Encana is seeking an aquifer exemption in the 
Madison Formation. 


The Madison Formation overlies the Gros Ventre Formation at approximately 
lS,3SS'MD. The Cambrian-age Gros Ventre Formation is a confining unit below the 
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Madison Formation and is characteristically composed oflimestone and shale. In the 
Marlin 29-21 WDW wellbore Encana encountered 55' of Cambrian-age confining shale. 


The Madison Formation is overlain by the confining Lower Pennslyvanian-Upper 
Mississippian-age Amsden Formation. The Amsden Formation is over 200' thick 
(14,744'-15,010') in this location and composed mainly of shale, dolomite and chert. In 
reference to Exhibit L-9, one can see the Darwin Sandstone Member (porous sandstone) 
is not present in this area of the basin due to basinal unconformities. Therefore, the 
Amsden Formation does not contain an aquifer, but rather >200' of a shale-dominated 
confining sequence as illustrated in the Marlin 29-21 WDW log in Exhibit L-9. The 
Madison Formation is confined within the overlying Amsden Formation and the 
underlying Gros Ventre Formation. 


encana. 
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4. Are the faults near the Marlin 29-21 well sealing or leaky faults? There 
is some discussion regarding the faults in the information packet. Please 
state whether or not all of the faults in or near the proposed portion of the 
Madison Formation are sealing faults. 
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Sealing Madison thrust faults to the east, west and north of the Marlin 29-21 wellbore, 
as well as a cluster of semi-sealing faults to the west isolate this wellbore from outcrop 
and recharge. No faults with complete transmissivity (leaky faults) were mapped near 
the Marlin well (please see Exhibit RM5, below). 


Encana categorized the Madison faults in the Wind River Basin based upon the amount 
of vertical offset of each fault as seen in seismic and wellbores. Sealing faults were 
defined as having an offset greater than 300' and were given a value of zero 
transmissivity in the injection model. Semi-sealing faults had offsets of 150-300' and 
were given a value of 0.5 transmissivity in the model. Leaky faults had offsets less than 
150' and were given a value of 1 in the model (or 100% transmissivity). 


The faults classified as semi-sealing to the west act as sealing faults in this portion of the 
basin because faulting of the Madison with a vertical offset of 0-300' would be 
juxtaposed against either of the shale dominant confining layers of the Amsden or Gros 
Ventre Formations. 
wow 
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5. Please provide distance estimates to the formation recharges and 
outcrops. 


Distance estimates from the Marlin 29-21 WDW wellbore to Madison outcrops are 
depicted below. Madison outcrops are shown in light purple. The Marlin 29- 21 WDW 
wellbore is isolated from outcrop recharge by large-scale thrust faults that behave as 
seals (vertical offsets greater than 1,000') depicted more clearly in Response #4 above. 


. . 


Wind River Basin 


6. What is the quality of the drinking water sources in the area? Does 
this water require treatment? 


Please refer to Exhibit H -6 below for the location of the nearby permitted domestic and 
stock wells near the Marlin 29-21 WDW. 
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Prior to and during drilling of the Marlin 29-21 WDW, water samples were pulled from a 
number of artesian wells in the area that are owned and operated by the Ruby family 
(land owner). The well labeled "Ruby Artesian Well #3" is shown in the figure above 
with its relative distance (approximately 3/4 miles) from the Marlin 29-21 WDW 
location. Please see the well's water quality analysis (attached as Exhibit A: Ruby 
Artesian Well #3). 


The other wells located on this map were not sampled because permission was not 
received from the owners. All of the identified wells, sampled and not sampled, range in 
depth from 2S4'-S6o'MD. Please also see the attachments to this response (Exhibit B: 
Ruby Artesian Well #1; Exhibit C: Ruby Artesian Well #2; and Exhibit D: Ruby Pond 
Well) for other water quality analyses pulled in the general area of the Marlin 29-21 
WDW.Please note that these analysis results are located outside the extent of the map 
above. In addition, the Ruby Artesian Well #1 file includes a sample analysis taken from 
a pond and a well near the landowner's house. The analyses show elevated levels of total 
dissolved solids (TDS) and sulfate, which can easily be treated with Reverse Osmosis 
(RO) membranes. There would be no need for pre-treatment of the water before the RO 
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membranes due to low levels of hardness (Calcium, Magnesium) and other compounds 
that tend to foul RO membranes. 


7. For the Madison Formation, there are constituents which exceed 
drinking water standards or maximum contaminant levels. Are there any 
known technologies that can be used to treat this water and do you have 
cost estimates for treatment? 


Please refer to Exhibit H-IO below, which outlines the constituents within the Madison 
water samples that exceed that of secondary drinking water standards. 


Analytes in Water Samples from Marlin Well 
that Exceed Either a Primary 


or Secondary Drinking-Water Standard 


General Parameters 


Radium 226 
Radium 228 .662 +/- 0 .506 .879 + / - 0.45 12.0 +/- 5 .66 


Ma or Ions 
Fluoride mglL 4 4 2 
Sulfate m /L 670 630 550 


Ph sical Pro erties 
Total Dissoh.ed Solids (TDS) m /L 1.200 960 910 


Dissolved Metals 
Iron ugiL 1,810 745 594 
Manganese ugiL 682 487 1.000 


T o tal Metals 
Arsenic ugiL 15 2 17 
Chromium ugiL 181 7 116 
Iron ugiL 108.000 37,500 119.000 
Lead ugiL 297 7 38 
Manganese ugiL 1,590 764 2,920 
Mercury ugiL 3 1 1 


Hydrocarbons 
Benzene ugiL 110 22 18 
GRO u L 5,300 12,000 5,000 
ORO L 160,000 48,000 17,000 


Secondary Standard In Black 
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As seen above, there are a variety of parameters that exceed drinking water limits in all 3 
samples and some that exceed in 2 of the 3 samples. 


These parameters should be determinative when deciding what water treatment is 
needed. Please refer to Exhibit E-IO below, which outlines the different technologies 
needed to remove each of the parameters. In the far right column this exhibit also 
outlines total costs associated with a water treatment plant to remove these parameters. 


7 







A block flow diagram is included showing the basic technology sequence that would 
need to be applied to treat the Madison Formation water. 
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8. Have you received any comments from the public on this matter? 


No. 


Encana provided all mineral and surface owners with a copy of Encana's application. 
Encana also notified all mineral and surface owners of time and place of hearing by 
certified mail, with a return-receipt requested prior to the February 2012 Examiner 
Hearing and the January 2013 Commission Hearing. The parties that Encana notified 
included Kenneth K. Farmer, the Lander BLM Field Office, the BLM's Wyoming State 
office, the BLM's Wyoming Reservoir Management Group, and Michael Ruby. 


In addition, the Commission confirmed through Affidavits that it published notice of 
hearings on February 13, 2012 and January 27, 2013, in the "Riverton Ranger" and 
the"Casper Star-Tribune." Please refer to lines 0007 13-24 of the February 13, 2012 
Examiner Hearing transcript for Cause No.6, Order NO.1, Docket No. 438-2011. 
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Affidavits of Publication were presented to commissioners for December 5, 2012 
notification in the "Riverton Ranger" and the "Casper Star-Tribune." Please refer to 
Page 7 Lines 13-21 ofthe January 8,2013 Commission Hearing transcript for Cause 
No.6, Order NO.1, Docket No. 3-2013. 


Please refer to Exhibit E-ll (attached to this response as Exhibit E) and pages 126-128 of 
the January 8,2013 Commission Hearing transcript for Cause No.6, Order NO.1, Docket 
No. 3-2013 in which a letter from Mr. Urbigkit (Riverton's Director of Public Services) 
was read into record. Highlights from Mr. Urbigldt's letter follow: 


- Riverton's current master planning effort views the current groundwater and surface 
water to be adequate for now and for projected growth [an average of 2% annually over 
the next 25 yrs]; 


- "the citizens of Riverton would probably find something else to drink prior to paying 
that amount" [in reference to Madison Fm supplied water at $54.90/1,000 gallons 
based on analysis, producing, treating and transporting water] ; 


-"Riverton also looks forward to the development of the Moneta Divide project and 
anticipates that residentials and businesses will be an integral part of the development. 
We will, of course, always be interested in additional water supplies, but the distance 
and economic hurdles related to your project make the use of that water not 
economically feasible." 


No additional public comment has been received. 


9. Please provide specific reasons why the exempted portions of the 
Nugget and Tensleep Formations can not serve as the sole subsurface 
disposal zones for this project. 


The Marlin 29-21 WDW well is intended to provide subsurface disposal capacity for the 
Moneta Divide project area, an Encana operated field. Current Moneta Divide disposal 
requirements for subsurface discharge are approximately 25,000 Bbls/ d. The Tensleep 
Formation in the Marlin 29-21 WDW is an approved disposal zone with injection 
capacity of approximately 2,500 Bbls/ d. This injection rate was determined after 
conducting a step rate test in the formation, and the step rate data is illustrated in the 
below diagram. Maximum allowable injection rate is limited to 2 Barrels/minute or 
2,880 Bbls per day assuming constant operation. The injection capacity associated with 
the Tensleep Formation is insufficient to meet the disposal needs of the Moneta Divide 
field. 


The Nugget and Tensleep targets are both sandstones in which the porosity and 
permeability has reduced exponentially with burial depth, and therefore have limited 
injectivity. Encana confirmed the Tensleep's limited injectivity with the step-rate test. 
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The Nugget has not been tested because it is expected to have the same exponential 
reduction of permeability and porosity as did the Tensleep Formation, which resulted in 
very limited injectivity. 
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10. Please identify any non-USDWs and USDWs of worse quality in the 
area that could potentially serve as a disposal zone. 


, 


There are no identified non-USDWs or USDWs that are of worse quality in the area, The 
Madison, Tensleep and Nugget formations are the injection candidates Encana analyzed 
and permitted based upon their lateral extent in the subsurface. Injection targets, 
including Cretaceous/ Tertiary formations, which Encana has utilized to the north in the 
Moneta Divide area, are laterally discontinuous with limited storage capacity (Le. do not 
meet the requirements of current subsurface disposal). These formations are not 
potential injection targets in the southern part of the basin where the Marlin 29-21 is 
located because they are either outcropping at the surface, or are water wells at very 
shallow depths «1,000'). 


Encana has sampled the Madison and Tensleep Formations, The Madison Formation 
has the required injection capacity because it is a carbonate formation at depth that has 
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retained primary porosity and permeability. (Please refer to Exhibit RMn to view 
simulated water injection rate vs. time for the Madison Formation.) Conversely, 
injectivity into the Tensleep Formation is low and the formation does not have the 
capacity for current subsurface water disposal needs, as mentioned above in response 
#9· 


The Nugget and Tensleep Formation targets are sandstones, in which the porosity and 
permeability has reduced exponentially with burial depth, and therefore have limited 
injectivity. The Tensleep Formation's limited injectivity was confirmed with the step­
rate test above (#9) . 


The Nugget has not been tested. It is expected to have the same exponential reduction of 
permeability and porosity as did the Tensleep Formation that result in limited 
injectivity. 
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11. Please provide locations, names and depths for drinking water wells 
in the area. 


Please see exhibit H -6 below for the location of the nearby permitted domestic and stock 
wells. The depths of each of these wells are in parentheses next to the name and range 
in depth from 254' - 560'. Please note the 1/4 mile and 1/2 mile radius circles around the 
Marlin 29-21 WDW. 


Location of Marlin Well and 
Permitted Domestic/Stock Wells 


encan«_ 


F 
' - '-=-1 ~ - -- ~ 


I--~-~-~~~:~ ---..... ----,\ 
\. .utlA =-on -


I~-~ --- --,-J 


12 


Exhibit H-6 


Hearing Date: 1108113 


Dock.t No. 3-2013 


encana' ---







 
 
 


EXHIBIT A 
 
 
 
 
 
 
 
 
 














































































































































































































































































































































































































































































